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ABSTRACT 

On 30th August 2006 SXP18.3 a high mass X-ray binary (HMXB) in the Small Magellanic 
Cloud (SMC) with an 18.3 s pulse period was observed by Rossi X-ray Timing Explorer 
(RXTE). The source was seen continuously for the following 36 weeks. This is the longest 
Type II outburst ever seen from a HMXB in the SMC. During the outburst SXP18.3 was 
located from serendipitous XMM-Newton observations. The identification of the optical coun- 
terpart has allowed SXP18.3 to be classified as a Be/X-ray binary. This paper will report on 
the analysis of the optical and weekly RXTE X-ray data that span the last 10 years. The ex- 
treme length of this outburst has for the first time enabled us to perform an extensive study of 
the pulse timing of an SMC Be/X-ray binary. We present a possible full orbital solution from 
the pulse timing data. An orbital period of 17.79 d is proposed from the analysis of the OGLE 
III light curve placing SXP18.3 on the boundary of known sources in the Corbet diagram. 
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1 INTRODUCTION 



1.1 SXP18.3 = XTE J0055-727 = XMMU J004911.4-724939 



Over the past 20 years the number of known high-mass X-ray bina- 
ries (HMXBs) located in the Small Magellanic Cloud (SMC) has 
been steadily increasi ng. There are no w 58 known HMXB pulsar 
systems in the SMC dCoe et al] 2005). Systems where the coun- 
terpart is a Be star form the largest sub-class of HMXBs. Within 
the SMC all but one system (SMC X-l) are found to have Be star 
counterparts. McBrid e et alj J2008h find that the spectral distribu- 
tion of these counterparts is consistent with the distribution found 
in the Galaxy. From studies of Be/X-ray binaries in the Galaxy it 
has been found that the compact object, presumably a neutron star 
is generally in a wide and eccentric orbit. X-ray outbursts are nor- 
mally associated with the passage of the neutro n star close to the 
circumstellar disk JOkazaki & NegueruelaluOOll) . Detailed reviews 
of the X-ray and op tical properties o f such systems may be found 
in lCoe et al. | d2005l) and lHaberlet"al](l2 004). a review of the more 
general properties can be found in ICoeetaljJioOoh . 



* E-mail: mpes@astro.soton.ac.uk 



SXP18.3 was discovered in 2003 during routine Rossi X-ray Tim- 
ing Explorer (RX TE) proportional co unter array (PCA) observa- 
tions of the SMC dCorbet at al]|2003l) . They report detecting pul- 
sations with a period of 18.37 ± 0.1j. RXTE slew observations 
were able to narrow the position down to an ellipse with R.A. = 
13.84° ± 0.1 and DEC. = 72.70° ± 0.06, however, no firm iden- 
tification of an optical counterp art was possi b le. Fi ve detections 
of SXP18.3 were made in 2004. ICorbet at al] d2004h noticed that 
these detections appeared to be occurring on a 34.8 d period and 
proposed this as the orbital solution. From t he full analysis of the 
X-ray light curve prior to the large outburst [Galache et al.l (2008) 
refined this p eriod to 17.37 ±0.0 1 d (approximately half of the value 
proposed bv lCorbet at aT1l2004l) . On 12-13 March 2007 SXP18.3 
was identified serendipitously through a 39ks X MM-Newton ob- 
servation of the emission nebula N19 in the SMC fcger & Haberl 
120081 ; lHaberl et alj|2008l) . They report the presence of a bright X- 
ray transient source showing pulsations at 18.3814 ± 0.0001s, at 
R.A. = 00:49:11.4, DEC = -72:49:39 with a positional uncertainty 
of 1.18". The detection of these pulsations confirms the identifica- 
tion as being SXP18.3 and enabled the optical counterpart to be 
identified. In this paper we present the analysis of both the long 
10 year optical and X-ray light curves, as well as constraints on the 
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Table 1. Optical counterpart matches. "Distance" refers to the offset of the object from the XMM-Newton position. 



Catalogue 


Reference ID 


RA 


DEC 


Distance (") 


Date (MJD) 


U 


B 


V 


I 


MCPS 1 


1933826 


00:49:11.53 


-72:49:37.2 


0.11 




15.22 ± 0.03 


16.01 ±0.02 


15.96 ± 0.03 


15.89 ± 0.04 


MACHO 2 


208.15911.13 


00:49:11.42 


-72:49:36.1 


1.31 


48855-51527 






16.0-15.2 


16.0-15.4 


Catalogue 


Reference ID 


RA 


DEC 


Distance (") 


Date (MJD) 


I 


J 


H 


K s 


OGLE II 3 


smc. sc5 65500 


00:49:11.45 


-72:49:37.1 


0.45 


50466-51871 


16.0-15.2 








OGLE ni 4 


SMC101.8 19552 


00:49:11.45 


-72:49:37.1 


0.45 


52086-54487 


15.9-14.8 








2MASS 5 


00491147-7249375 


00:49:11.47 


-72:49:37.6 


0.43 


51034 




15.9 ±0.1 


> 15.119 


15.6 ±0.2 


SIRIUS 6 


00491143-7249375 


00:49:11.43 


-72:49:37.5 


0.52 


52517 




16.05 ± 0.02 


16.03 ± 0.03 


16.13 ±0.05 



1 Zaritskv et all 120021) . IXlcock et alj fl999l) . fodalski. Kubiak & Szvmahsld fl997h : ISzvmahsk3 l2005l) . 4 Private communication, ^Skrutskie et all 12006). 
IKato et alj <2007h . 



orbital parameters derived from detailed timing analysis of the de- 
tected pulse period. 



2 OBSERVATIONS AND DATA ANALYSIS 
2.1 Optical Observations 

The optical counte rpart is clearl y iden tified by the XMM- 
Newton position by lEger & HaberU (2008) as a V=16mag star 
dZaritskv et ail 12002). This counterpart is present in a number of 
optical catalogues of the SMC. These data are summarised in Table 
[T] where we also quote the positional offset from the XMM-Newton 
position. The optical magnitudes both in the visual range and the 
infra-red are typical of the many Be star counterpa rts that are asso- 
ciated with the other Be/X-ray binares in the SMC dCoe et al .120051 : 
ISchurch et alfeoOTt) . 

To compare the MCPS photom etry (Table Q} with stan- 
dard stellar models dKuruczl 1 19791) the data were first cor- 
rected for the standard r eddening to the SMC of E(B-V)=0.09 
dSchwering & Israelii 9971) . The dereddened MCPS colour (B-V)=- 
0.04 is typical of the Be star counterparts found in the SMC 
dMcBride et ai1l2008l ; Ishtvkovskiv & Gilfanovll2005l) . This colour 
suggests an optical counterpart in the range B0-B2. Figure Q] shows 
the dereddened MCPS U,B, and V fluxes plotted over possible Ku- 
rucz stellar atmosphere models. The U and B fluxes suggest that 
the counterpart is in fact B2V, whilst the V flux indicates that 
there is a red excess typical of a circumstellar disk. This classi- 
fication will need verification from detailed spectrographic mea- 
surements. However, in light of this fit we support the proposal by 
lEger & HaberU (2008) that SXP18.3 is a Be/X-ray binary. 



2.7.7 Optical light curves 

From the combined OGLE II and III light curves we scaled the in- 
strumental MACHO magnitudes so that the continuum of both the 
OGLE II and MACHO data align. Shifts of +24.81 and +24.55 
magnitudes were applied to the blue and red MACHO data re- 
spectively. The bottom panel of Figure [2] shows the combined light 
curve from August 1992 to April 2008 (only the overlapping MA- 
CHO data are shown). The full MACHO red and blue lightcurves 
are shown in Figure|3] As is clearly seen there have been a number 
of large distinct optical outbursts. The first two lasted for 500-600 d 
each, and later one giant outburst started around MID 52800 that 
lasted for around 1500 d. After each outburst the optical flux has 




Figure 1. Comparison of U,B, and V MCPS fluxes, dereddened by E(B- 
V)=0.09, with Kurucz stellar atmosphere models. 



always returned to an approximately steady base value of ~16.0- 
15.9 mag. The simultaneous red and blue MACHO data allows 
the colour changes throughout the first two optical outbursts to be 
examined. It is clear that as each of the outbursts proceeded the 
source slowly reddens. After the peak of the outburst is reached 
the colour returns to its baseline configuration. It is worth noting 
that the colour chang e is asymmetrical. Sim ilar behaviour is also 
observed in SXP6.85 McGowan e t al. (2008). As was suggested in 
iMcGowan et"al] (2008) the colour variation would likely indicate 
changes in the structure of the circumstellar disks. Either the forma- 
tion of the disk is increasing the optical brightness by the addition 
of red light or the large disk is now masking out part of the surface 
of the bluer Be star, behaviour that is dependant on the inclination 
angle of the system. 



2.7.2 Orbital Period 

The large optical outbursts seen in the light curve are too bright and 
occur on vastly longer time scales than would be expected for this 
source if they were due to the orbital period (~20- 100 days from the 
Corbet diagram). We attribute them to changes in the size of the cir- 
cumstellar disk. However, a search for possible binary modulations 
was carried out on the detrended data. Removing the large varia- 
tions without introducing artificial variations and features proved 
to be extremely difficult. Periods when the light curve is changing 
very fast are impossible to detrend meaningfully. We thus restricted 
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53000 
M„D (JD-2400000.5) 



Figure 2. SXP18.3 X-ray and optical light curves. Panels are PCA pulsed 
flux light curve in the energy range 3-l()keV (top), PCA collimator response 
(middle), combined MACHO (red), OGLE II (blue) and III (black) light 
curves (bottom). The black cross represents the XMM-Newton detection 
(MJD 54171) and the dashed line indicates a non detection by Chandra 
ACIS-I, observation 2944 (MJD 52416). The red points in the RXTE light 
curve and collimator response represent detections of the source above a 
99% local significance level. 
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Figure 3. MACHO red and blue light curves and colour variations. 



the search to the last 4 years of OGLE III data (MJD 53164.9 to the 
54487.6) where we have been able to detrend the data by subtract- 
ing linear fits. A single linear fit was used for the first three years. 
The fourth year of data was first split in half and then a separate 
linear fits were used for each half. The resultant light curve was 
searched as both a whole and as individual years for periodicities 
in the range l-100d using Lomb-Scargle (LS) periodograms. 

The results of the temporal analysis are shown in Figure [4] 
A clear peak well above the 99% significance level occurs at 
17.79 ± O.Old in the fir st two years of our de trended OGLE III 
data, in agreement with lUdalski & Cod J2008). This periodicity 
then disappears completely during the third year only to reappear 
at a much lower significance in the 4th year at a slightly different 
period. The lobes in the combined year 1 and 2 data are due to 
the 17.79 d period beating with the one year sampling. The very 
short period peaks (around 1 d) are due to the one day sampling 
of the data. We also note the high peaks at 5.87 d in the year 2 
data and the peak at 4.40 d in the year 3 data. These peaks are not 




Period (days) 

Figure 4. Power spectra of the 4 year detrended OGLE III light curve. The 
dotted horizontal red lines indicate the 99% significance level and the dotted 
vertical blue line indicates the 17.79 d period. 



the third and fourth harmonics (respectively) of the higher period 
peak at 17.79 d. As a consequence of its strength the 5.87 d peak 
appears in the combined data, however the structure has become 
very doubled peaked. No periodic variations were found in the 
MACHO or OGLE II data. This optical period, which we interpret 
as the orbital period, places this HMXB well within th e limits of 
the proposed Be/X-ray b inaries on the Corbet diagram dCoe et all 
l2008l : ICorbet et al.lll999T) . The ephemeris of the outbursts is MJD 
(53178.3 ± 0.8) + n(17.79 ± 0.01). 



2.2 RXTE Observations 

Reviews of our ongoing RXTE X-ray monitoring pro gram of the 
SMC may be found in iGalache et al.l d2008h and lLavcock et al.l 
J2005I) . During 2006 a trial observation at Position 5 (12.5°, -73.1°) 
revealed two pulsars to be in outburst, SXP18.3 and SXP15.3. From 
3 August 2006 (MJD 53950) till 19 June 2007, this position was 
monitored weekly. After three weeks of monitoring on 30 Au- 
gust 2006 (MJD 53977) SXP18.3 switched back on. The source re- 
mained in outburst and was continually detected every week for the 
next 36 weeks finally disappearing on 3 May 2007 (MJD 54223). 
This was the longest uninterrupted outburst ever seen in the SMC. 
Figure[2]shows the full 10 years of RXTE monitoring, the collima- 
tor response represents the position of the source within the field of 
view (FoV) of RXTE (1 being at the centre and the edge). The 
red points represent where 18.3 s pulsations above a 99% local sig- 
nificance level have been detected in the power spectra of RXTE 
light curves. The blue points rep resent no detection. For specific 
details of the data processing see lGalache et al. As can be 

seen prior to the massive outburst the source was only seen in out- 
burst on seven occasions. These outbursts do not correlate to any 
particularly interesting features on the optical light curve. 

We have estimated the range of luminosities for this outburst 
using PIMMS v3.9{] and assumed a distance to the SMC of 60 kpc. 
We used the spectral fi t found from the XMM-Newton observations 
teger&Haberlll2008l) (T = 0.65, N„ = 2 x 10 22 cirr 2 ) and as- 
sumed that the XMM-Newton measured pulse fraction of 21 ± 3% 



I http://heasarc.gsfc.nasa.gov/Tools/w3pimms.html I 
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Figure 5. SXP18.3 X-ray outburst. Top panel shows the RXTE amplitude 
(red points are above 99% significance) with the vertical dotted lines show- 
ing periastron passage as predicted by the optical light curve. The bottom 
panels shows the detected RXTE pulse periods with the orbital solution over 
plotted. The black crosses are the XMM Newton detected pulse period (or- 
bital phase 0.80) and flux converted to RXTE with PIMMS v3.9f. 



Table 2. Orbital parameters 



Parameter 



Orbital Solution 



Porbital (A) 

a r sim (light-s) 

ton 

e 



' penastron 
P (s/yr) 



(MJD) 



17.79 /teli 
75 ±3 
15 ±6 
0.43 ± 0.03 
53997.6 ± 0.2 
18.3854 ±0.0004 
[-1.79 ±0.11] x 10~ 2 
8.22 



remained constant for the entire observation. The RXTE luminosity 
range throughout the outburst is L .2_io = (0.51 - 3.2) x \Q il ergl s. 



2.2.1 Orbital fitting 

Figure [5] shows in detail the detected luminosities and pulse pe- 
riods throughout the 9 month long X-ray outburst. It is evident 
from the general trend in the detected pulse period (bottom panel) 
that SXP18.3 was spinning up during the outburst. This general 
spin up equates to a luminosity of = 2.67 x 10 36 erg/s 

(Ghos h &Lamblll979l) . The shorter variations occurring through- 
out the outburst suggest that the detected spin period is being or- 
bitally modulated. We detrended the data and performed a Lomb- 
Scargle period search revealing a peak in the power spectrum above 
the 99% significance level at 17.62 ±0.1 d. This period would seem 
to be consistent to that found in the optical data. We have thus tried 
to fit a full orbital solution to the pulse period values. The orbital 
fitting is performed by a chi-squared minimisation method. We per- 
formed two fits, the first allowing all the parameters to vary, and 
in the second we fixed the orbital period to that found from the 
optical light curve. Subsequent folds of the RXTE light curve us- 
ing the first fit appeard quite chaotic and unbelieveable, hence the 
model is not presented. In Figure [5] we show the orbital fit to the 
data with the orbital parameters shown in Table [2] It is worth not- 
ing that the time of periastron passage is consistent with that from 






Figure 6. RXTE (bottom) and OGLE (top) folded light curves. 



the independent analysis of the optical data. The orbital parame- 
ters are typical of those seen in other accreting Be/X-ray binaries 
(Okazaki & Negueruela 2001), most Be syst ems have Y or bimi ~20 - 
100 d with eccentricities in the range 0.3-0.5 teildstenet alii 19971) . 

We have folded the first two years of the detrended OGLE 
III light curve and the RXTE amplitude measurements to evaluate 
the orbital solution. The RXTE data are folded in 10 bins and the 
OGLE III data have been folded in 20 bins using the orbital period 
and ephemeris from Table [2] Both the X-ray and optical folded 
light curves (bottom and top respectively of Figure [6]l have fairly 
sinusoidal profiles and are well matched with the peaks coinciding. 
This would suggest that 17.79 d is the orbital period. There is also 
another probable peak in the optical data at phase 0.7 with some 
hint of its presence in the X-ray fold. 



2.2.2 RXTE spectra and pulse profiles 

Because RXTE has such a large field of view we constantly cover 
many SMC sources in our observations. This makes it extremely 
difficult to resolve one source from another. Due to the unusu- 
ally large outburst from SXP18.3 there were several observations 
where our analysis revealed that it was the only known source to be 
in outburst. We placed further restrictions on which observations 
were suitable for analysis by only examining those observations 
when the source w as detected above th e 99% global significance 
level (for details see Galac he et al . 2008). We examined the spectra 
of 18 out of the 35 observations in the 3-10keV range. Although 
SXP18.3's outburst was very long it was never particularly bright, 
hence the spectra have a low signal to noise. We attempted to fit 
each spectrum with an absorbed power law and tried both fixing 
the absorption to that of the SMC and allowing it to vary. We were 
unable to produce any meaningful fits to the spectra. This is most 
likely due to the unknown contamination from background AGN, 
and X-ray binaries emitting at a very low level. 

In addition to analysing the spectra we have also examined the 
pulse profiles for each of these observations. We used the ephemeris 
and orbital period from Table [2] to calculate the orbital phase for 
each observations (shown on each pulse profile), the observations 
were then arranged to appear in order of their orbital phase, du- 
plicated orbital phases were removed (Figure [7). In each case an 
arbitrary pulse phase shift was applied to align the main peak of 
the profile with phase 0. The majority of the pulse profiles present 
a very similar sinusoidal shape with a very steep rise and gradual 
fall, in good general agreement with those presented in lHaberl et al.l 
J2008I) . The pulse profiles around periastron passage appear to be 
fairly stable with small changes to the shape of the fall off. There is 
some emission that is associated with pulse phase 0.5 with a subse- 
quent steep decline to minimum emission occurring at pulse phase 
0.7-0.8. This emission is possibly due to either the X-ray beam fan- 
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ning out and becoming more conical in shape allowing emission 
from the second pole to be seen, or that the accretion stream is 
preferential to one pole and only occasionally splits to both poles. 
When the neutron star is around apastron (orbital phase 0.3-0.7) 
the pulse profiles becomes rather more complicated with several 
additional peaks emerging. We have used these pulse profiles to 
measure the pulsed fraction to be in the range 22 ± 10%. This is 
consistent with the value found from the XMM-Newton observa- 
tions. There is also a strong correlation between the pulse fraction 
and the observed amplitude, suggesting that although the source 
would appear to vary throughout the outburst (Figure|5]( it is infact 
emitting at an almost constant stable rate. 



3 DISCUSSION 

The optical and X-ray data suggest that SXP18.3 is a HMXB tran- 
sient. From analysis of the MCPS data we have proposed a ten- 
tative classi fication of of the cou nterpart as B2V, supporting the 
proposal bv lEger&Haberll d2008h that SXP18.3 is a Be/X-ray bi- 
nary. The optical light curve of SXP18.3 shows periods of extreme 
brightening occurring over very long time scales. These dramatic 
outbursts are seen to occur i n many other Be/X-ra y binary sys- 
tems (e.g. SXP46.6, SXP6.85 lMcGowan et alj2 008) and are most 
likely due to massive size variations in the circumstellar disk sur - 
rounding the Be star. In particular SXP6.85 (McGowa n et alj2008h 
exhibits similar recurrent optical outbursts of comparable duration 
and brightness. Complex computer simulations are required to un- 
derstand the exact nature of these optical outbursts and how they 
produce the colour variations. The 17.79 d period found in the op- 
tical data is interpreted as the orbital period of the neutron star 
round the Be star. If we assume that the equatorial plane of the 
Be star is approximately coincident with that of the neutron stars 
orbit, then as periastron is approached we see some distortion of 
the circumstellar disk due to the larger gravita tional attraction be- 
tween the two objects (Okazaki & Negueruela 2001). These distor- 
tions would temporarily increase both the size and luminosity of 
the disk. This orbital m odulation is seen in many Be/X-ray binary 
systems JCoe et al.ll2008l) . 

It is interesting that the orbital modulation is not always 
present, only being significantly detected when the I magnitude of 
the Be star is brighter than 15.2 mag. This suggests that the disk 
has to be sufficiently large and hence close to the neutron stars or- 
bit for any significant perturbations. However, we note that during 
the massive X-ray outburst there is no modulation in the optical 
data. This is possibly due to the extreme nature of this outburst. 
Here we may have a situation where the disk has possibly grown 
to such a size that it is encompassing the entire orbit of the neutron 
star, allowing continuous accretion. Assuming typical values for 
the mass of the Be and neutron star and the orbital period found, 
we would expect a se mi-major axis of ~85Rp. From Hce equivalent 
width measurements Grun dstrom et al.l d2007l) have estimated the 
disk radius in the Be/X-ray binary A0535+26 to reach a maximum 
size of 90Ro. It is not unreasonable to envisage a disk growing to 
this size and producing such a massive outburst. If this situation 
is correct then the perturbation suffered by the disk may increase 
the local density of material rather than extend the physical size of 
the disk, resulting in the orbital signature disappearing. One prob- 
lem with this interpretation is explaining the orbital signature seen 
in the first two years of detrended OGLE III data. If the optical 
outburst is attributed to the disk growing in size then during these 
two years the disk is larger or denser than when we observed the 




Figure 7. Folded pulse profiles of SXP18.3, an arbitrary pulse phase shift 
was applied to align the peaks since they cannot be phase locked between 
observations. Arranged in order of orbital phase (given in the label) starting 
at the top left. 

X-ray outburst. If the model proposed is correct then the neutron 
star would have been within the disk for this entire period and we 
should have seen no optical signature and possibly even X-ray out- 
bursts. Unfortunately, for the majority of this period SXP18.3 was 
outside the central 1° of RXTE's FoV, thus having a much lower de- 
tection sensitivity. SXP18.3 may have dropped below this threshold 
and hence we cannot say for definite that SXP18.3 was truly off. It 
is interesting to note that prior to the massive X-ray outburst we 
only detected SXP18.3 on a handful of occasions, all during peri- 
ods when I<15.2mag. 

We attempted to fit a full orbital solution to the variations in 
the observed spin period. Our foremost problem with this fit is that 
the data sampling is too infrequent to allow us to take into account 
the variations in the accretion torques. This will manifest its self as 
deviations away from our orbital solutions. Even though we have 
data spanning many orbital cycles during the outburst the fact that 
we only have two or three data points per orbital cycle is simply 
insufficient to properly constrain the orbital parameters. However, 
the close match between the X-ray and optical folded light curves 
clearly suggests that 17.79 d is the true orbital period. 

SXP18.3 lies in the bottom left corner in the low orbital and 
spin period regime of the Corbet diagram. It is right on the extrem- 
ity of the distribution of Be/X-ray binaries. If this source was to 
move slightly further to the left (lower orbital period) then it would 
start to fall into the Roche lobe overflow group. When we examine 
the type of outbursts exhibited by SXP18.3 we see that there are 
a couple of short lived typical Type I outbursts just above our de- 
tection threshold, and then the massive 36 week Type II outburst. 
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Outbursts of this length are extremely rare for Be/X-ray binaries, 
since for the duration of this period the neutron star must be ac- 
creting constantly. SAX J2103. 5+ 4545 is a Be/X-ray binary where 
similar X-ray behaviour is seen ( lBavkaletal]|2002h . It is a pul- 
sar with a long spin period of ~359 s but a very short orbital pe- 
riod of 12.7 d (comparable with SXP18.3). This would place it at 
the top left of the distribution of Be/X-ray binaries in the Corbet 
diagram. SAX J2103. 5+4545 has exhibited several bright X-ray 
phases lasting hundreds of days, with luminosities ~ 10 36 ergs~'. 
It is only during these br i ght ph ases when the orbital period has 
been detected. iBlav et all 1 2008) suggest that this could be due to 
the density/size of the circumstellar disk being large enough to tem- 
porally fill its Roche lobe during periastron, and hence temporally 
allow accretion to take place. It could be that the moderately bright 
outburst seen in SXP18.3 is due to a very similar mechanism to 
that which produces the outbursts seen in SAX 12103.5+4545. We 
could imagine that these short orbital period systems possibly flip 
between states of Roche lobe overflow and quiescence. Monitoring 
the state of the Ha line before, during and after an outburst would 
help shed some light on these systems. Be/X-ray binary systems 
like these may well be providing an indication of a lower limit for 
Be/X-ray binaries on the Corbet diagram. 



4 CONCLUSIONS 

In light of the optical and X-ray data we feel that SXP18.3 is the 
newest member of the group of transient Be/X-ray binaries in the 
SMC. The proposed orbital model requires intensive observations 
and detailed computer simulations to fully assess the parameters 
and explain the presence of the second optical peak. We are now 
beginning to explore the limits of the Corbet diagram where mix- 
tures of behaviours are observed and sources like SXP18.3 are key 
to this study. 
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